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(54) METHOD FOR RECORDING DATA AND DISK DRIVE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly record data by 
preventing the data which is erased temporarily when 
the data are recorded from being lost 
SOLUTION: When data recording and reproducing are 
performed in a physical sector unit, that is larger than a 
logical block in the case of recording the data on an 
optical disk 1 0 in a logical block unit, the data of a 
physical sector where a part of the data read in the 
physical sector unit are replaced with data to be 
recorded are read to a buffer memory 29. Data that 
cannot be replaced with the data to be recorded in the 
data of the memory 29 are copied to a nonvolatile 
memory 40. Record data in the physical sector unit are 
generated from the data of the memory 29 and the data 
to be recorded, and the record data are recorded by 
erasing data at the recording position on the disk 10 in 
the physical sector unit. Since the data temporarily 
erased from the disk 10 are stored in the memory 40, 
the data to be temporarily erased can be re-written in 
the disk 10. even if data recording operation is interrupted. 
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imm 11 r -f :^i?ms.ummzf-is't:tm6f]m 

$litlT-fX'm^mt^ix^d:\-^T-^ b . Kr-^'iT) 

miT ^ xi'mmuw±x'cr)mmmi^^tmmm 
a. 

mmm^tixwm^ixtit # , 

[ iB5i<i» 6 ] T^x^ mmnmzn lx f - e 
ml Er -f X ^ mmmi}^ ^m^m^ nrc r- ^ ieis 

mmm^mx'ii. mimm^^mmmix . ma 
srie^»^^ * u ^$ijjiP l x , ffiEr ^ ^ ^ ^^ieim 



w±.x'(r)simLWk^m3mmmmjkim^'^h z t 

m^tthT4X':;m.. 

{ if ^« 7 ] lirfET 4 x9iimmmm^<^mm 

mm\m^m:\i. mmmm^^mmmLx . mti 
T4X':?i^3%mij>hm^mmm^\^tt^ 
iz , HtfiE^if ^tt^ ^u^umtx. m^m ifcmm 

^<r>-^i. %mtir—?f.zm.^mttz<r)io. SSM 

wmmmmi-m^m-tfrnti^^'r ttz 1 1 1{4. me 

^»^tt>< * 'J Sr$i)tiP LT . miifi^if^tt^ t 'J tclEli 
$fiTV^|, frier-:? tiST-^'<^IEIIffiBffll85-Mi 
mifc-fl>c: t ^^t-rsiil««7iEi8<7)T-< x:?!! 

mim±^mmmtx. mm^mm^^vizm^ 

^tix^^hT~i?^. mf-9<Dt3mmmmx7fk^ix 
TtmiiET -f x9mmimi^±(m.s:^zm^m.-rz t m 

friEr -f x9mmm»<DMmmtmiTm^^j< ^ 
T V ^r - mmT-m^^^ ^ 'J tciBii ^tix^-^h 

[000 1] 

axx/T^xi'mmizmi-h. pl<{4. r-fx^'^iE 

lE^S^ixT »<^l>r-^ 2rlS;^l±l-r fcitaS;^* L^tf- 

^'co-^am-thy'-^'izm^mtxm^mthcDt 
T^x^mmmm-^mi^tii^tLX. mitif 

^mm.'^mi:T-n%'&^ ^ v izum-th ztizx^. 
T-:?<r>simm<'pm^tixhT -I xi^m^mmz 

xhi. 

[0002] 

m^mm T^xmtmma^. mmytT^x^^ 
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[0 0 0 3] 07moeDtia-t:^'^'$:4Oc7)f&a7'D 
A{C^F^Bi:/D-y^'7Hl'^ TBlj ~ TBI 3j i 

3tT-fXi?gS{c«J^§n>t:Ji^. tiiSya-y^rh'^ 
;t r B 1 J ~ r B 1 3 J ifcof-^'S'^tfifeia-fe^J'^' 
r P S 0 J - r p s 3 J c7)r-^(0ll;^{]t! L*<ffi?ix/i 
t^, g?;^iU§it7tt)gH:i?:J' rpsoj-rps3j«0 

T-i't^i^miB iz^mmy^ y ^ r h i^x r e i j 

~ r B 1 3 J tX'<r)f-^ r d 1 J — r d 1 3 J SrStI? 

[00 04] ttz. ^aro.y^'rh'^x TBij- 

V^Ci:*^/i>, iig7"Dy;?rH>;^ TBOj rB14j 
TBI 5j «0f-:S't-^t>-ti-TiEIIL^tt<xtf=5:^>^ 

[0005] LCOfzit). mmr\:>-y97Y\^X rsOj 
r B 1 4 J r B 1 5 J <r>T-'}'iT—9%mm<7)W&b 
#L<f-S/c*^,ll8A (cs^-r J; ^ (3 T - ^ A^'ieii ? ti 

.^SrSi^-r -5. T- t m-rzliZtimhr—^ifWL^th 
Oj . rps3j <?Dr-^ ""dOj ~ rci3j , Tdi 

2j - Tdi 5j s-^;^iait. 

[0006]?^){C. 08C {C^^f fr^ctCt&gT'D y 

T FU-X r B 1 J ~ r B 1 3 J t,ZimthT-9 r e 
1 J - re 1 3j fS(cij?^|±i$nTV^|,ie^MOtt 

%i:UM-thimy 7 y^UX^EOi rB14j 
TB 1 5j <J5t-^' TdOj I'd 14 J rdl5j$:ffl 

^^x. USD t jj^-r J: 3 c . m^^ 9 9 miX'T- 9 ib 

m^'^otc}h(rMmif-9t-m.^h.h. Wik. ^ 
m-t9 rj'rpsoj^rpssj cOT-9m^LXf)^ 

^:>mmr-9nmth z t x\ faii7'D -y ^ r k 

X TB 1 J - TB 1 3j Cr-:5'5riEI|-ri.^tA^'-C'$ 
[0 0 0 7] vltfOttli-b^'^' rpsoj , r PS 3 J CO 

mwtmiinx\^h. 

[0008] 

[^BH*'mLJ;3i:1--?.iSS] bZbX\ 'r-9tm 
99<7)m^t-^LX\^^j:\^t%l.z\i. l^UcU-K 



hf-9^%T < X9i}^hm^^LXf<"jy ry^=i^)f,z 
C0 00 9] ^^T\ ^^tikXmmr-9t:T ^ :x 

9 ^zmithfzihi<zmzmi^tix\^hT-9m^ l 
xi}^h^^ixtzmmf-9<r>m%iL^ifi%'jirm 

t . ^^'/y r :<^')i,zUm^ixX\^hr-9 ifim^ $ n 
TL^3. ttz. ±^ ^ X9l.zim^ixX\^h^-9ii 
mii^ixXUhZb jm^tlfzr-9 SrllTcT'^ 

[0010] -e^T', icO^BHT'Ji, T-9mimz- 

mmzmi^tLhT-9<Dm^m±Lx . iEi<r- 
9 nmt i.ztipx'^1 T- 9 imuma j; txr ^ 
9mmm^thi^cox'hh, 

[00 11] 

[ nil Sr Mi^-ri. /viJ^co^ g ] z mm^zi^ h r - le 
ssmt hu.¥4X9 mmmw ^ztm ^kx^^^^- 

^mttz<r>*>. mmsfm^mrm%m-tT'-9%m)j 
mxh-^x. T ^ X9m3mm-i^m?i-tii^ixx . 
-:>imt^T-9X'm^mihrL^\'^T-9t. wr- 
9<nfix 9mmym.i.x:<mwmk^'nm>SLm. 

[0012] tfz. r^x9mmi. 'f^x9mm% 
mznLXT-9(?Mim^^''^omm^^'^t , t 

tut. iej*S4#gi: ^FS^tt^ t 'J coS)# 

^mm^Lx. T >i x9mimm\,zmmn.&x'ir 

-9^%m-fh'm.. T ^x9mmmmzm%^itx\^ 
h'f-9^ Hiie^mGi ck 0 i ;«c # V Amm^im^zm^ 

tz^-Wm.:^ t 'J *|IJ» \^X.r^X9 WiMmW-t^ h 
M^tbSiit , t-^'Oimthr-9X'm.%\%z.tii\f£\-^ 

■f-9b, mT-9<7)f -f ;?.^«i»ft±-ccoiestCi 

[0013] ic7)^Bfl{cfcOT<i. 0iJ;t{f3feT -f v^^'tc 
'f-9z:mm7'a y 9 miiX'mki-miz. ^T^X9 
lziimtiX\>^^T-9i)W/x:i ^9 X*) i>i^^\>^m 

m-t99MiiLX'm^li!,^ixl, Zcr>^m^9 9^&X'm 
^^^ixfz T- 9 <n-mi}K im-f h r- 9 X'W %W.7L 

fz<nh. ^mimL9 9n.i&x%%m:fiht^\.z. le 
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[00 14] zzx\ m^iiiUcf-i'(7y-^i. tm 

[00 161 

mff)mmco-'mmi,zr>\,^xmm-rh. dm. ^Jx.^^^ 

iS^f 'f>?.^10c7)Mlifflfigc7)-«fiJS-^LTi.^l.. 

mf-'-f 1 ocofii'miitti, lai Afc^-r J: 3 

>'*»'=>rtJ?HB!ltSFP (Standard Formatted Part) V 

-y, SFpy'-y. SFPms^Y-y. pep (Ph 

ase Encode Part) V'-yti^^tL^'tLmii^tlX^^h, 

[0017] 'J- yy-yii. xyr^x)z'-y h IZX 

*)m^^titzmmx't>?>. 

[0 018] sFpy-y{i. m&'^Kmmmcoji^'^ 
[00 1 9] i-ify-y«, T-^-oieiiff^tfflv^ 

^iziti.X^mth^^-ki' ^t:mmt^fziify(0^mw 

mWi MM LfzDMAXVT. tiJ:U'T~ i':^') T<7)^ 

[00 20] s F pfflafiy'->-{i, ?ii<7)^v^p E pm 

iei*$ s F p y - >- 1 <7)iiiii^^t'J) •& , P E p y" 
■f y- VT'^':* h 7 -y ^' iTt •) o-fe y HfSfl/ 

im^ixfzmLX'hh. 

(oo2i]»:{c, ±M<mTmr^x9\oim^^h 

^ 1 0{iXt>K;U^:-:?gP2 ItioT, m^iOjSJK 



[002 2] jfelSm-r-fXi? 1 0W4. ^fer-fX^'gS 
2 OcOtKI^ •y:?r-yrgP2 2*»f>3fefl?-3y hD-;P§ 
iiJtU— !f3bf)«§/t&. 3feJSmT-<X^ 1 Ot-SIt 
§ tlJ^c U-1f 3^(4 , 315 b- y T <y rgU 2 2 (Tymmm 

Ffi^SRF^^^Ut 'J - Hf- Y^ypya -y ^' 
2 3tet^fS. iJt, h7 y^y:/P.ilft^STE^7 
=r-;&Xi^||ft-^SFE2-^LT, •9--.-K$«fflig?2 4(= 

[0023] 'J - ^^/l^yo y 2 3 T'«. 
F fi-^ S RFA>4> y - H P 7 ^' C L K^g-^-^R D 2- 

[0024] ■tf--t:$ij»gg 2 4 Tt4, «t|^$il>t 7 :i— 

iixw^^swiizms^ . ]y-^±<r)m^Mmi}^%m. 

%T^x^ 1 0±O{4St^l.J; 3fef-y^r /7- 
IB2 2coMtiPyX (0^-ti-r) &|g-i)-r§/;:i6c07* 
-;*Xigi)ft^SFDS:4jtLT, 3tfy^r •y7-gP2 2 

^ixtzvy-v^yy^mm^smzm-rst^ V-^^a^ 

,^<2SAi@ta<7) h 7 -y <7)**{2Si: ^1. J; 3 , 3t 
h'-yi7T'yrgS2 2<r)nm^yX^^mthfz^<nYv 
■y^>-i?lEillfl^STDS:^fi!c;LT, 3l5e-y ^'T 7 7^2 

2ior^^jt.x-^'ctt^t.?.. 

[ 0 0 2 5 ] , -If-zi^ftiJ^IgP 2 4 ptiSmT -f 
X9 1 Ofc«Lrf-:?2riEI|-ri.|gt, ]K5!^^-y FIB 
Wfi-^-SMHS-Jgr^'s y Y21\,zm^LX. iam'^ y K2 
7*>^, ^m%f^X^ 1 0(551^ -if 3t«H§W(4St3il 

[0026] $^b(C. -9--^$W24t'{i, f^iE^S 

»f*tb:'D$iJfflig|52 61CWLT. u— f3tc^i±;:t]UA; 
)V^^S.'^-thtz^<rmMm^svzi^l,xm^-fi, t 

TXh-yK;P^-:5!'g|5 2 ICStl^-ri., ttz. 
7 7 7-1352 2*^<:>Bt9t§fL^ V-^it(r>WMm.i)^ V V 
'j^yyVm^^ntts:\^i.0\Z. %\i-y9T-yrU 
2 2 &3felSm-f -f X 1 0 cnmfi^liZm}^ it?>X]y y 

[00 27] m^mm2 5xu. o-v^v-y^cL 

KS:fflV^T^I^^i■f•RDcDTr}-K^^lS?:firV\ t#^>il 

;tfi^^til^)T-^Doutt LT, SCSKSmall Comp 
uterSysten Interface)^ATAP I (AT Attachment Pa 
cket Interface) ^coS^^lC^BL^t-f y:77x-XgE 

2 8iiftLXay\;:L-^mmizm-fl. tfz. m 

^mm^2 5{ci4A'7 7t;<^ y 2 gt^m^iixa 

0. 3tKmr -f Xi? 1 0*><i,BS;^ii[±}L/iT-:5'^-B#«S 
nth^t-/)^X'^Hoiz^j:^tiX\>^l, $<9ts ay 
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■r3eaj**J«a52 6t=fit|&tS. A:»]r-:J'Din 
[0028] 1/— !f?ta:»]$i|ffllSB2 eX'ii, ^ik^ixfz 

mm'^v/Dizm-^^^x^m^y-' ^ x9 1 o(c«lt«o 
j\^^-mm^ 2 4 A' (pio^^ft-t s pcta^v ^Jtm 

b-iflE»fi#SLD^4j$LT 
3tf •yi7Ty7-a52 2c7)^— r:J'Vf;t-H (H^-f) 

[ 0 0 2 9 ] C P U (Central Processing Unit) 3 OtC 

2 6t/^mt^^tl^t^iZ. ROIVI3 l^RAM3 275«S 
m^flX\<^l. CPU30(i. ROMS llClElgSitT 

(b-f y:5'7x-XgP28^fi-^5fl!aSP2 5S::frLT3-? 

fi^CT5r4jtLT-9--'t:$WgP2 4^ff-§-3!a:aSP2 5 
miz^^^-thZtlzX*). ptT^x:?^S2 0T'r?-7y 

^c, m^commm^fromiZ'mt^fihmmiiRA 

M3 2i,z-mun^'tth. 

[00 30] $hiz. vs-;^3 5C{±^»||tt^^'J4 0 

tfim^^^tiXHD, mm.T<y^9 1 o*»4,s?;^iitB$it 

1f$ni.. ^4d, ^»5^1t^^U4 0'VOf-;^'<^»# 

4 0 tieii^tLT t^ST-^'ioig 

?)-]^Ui. CPU3 0{cj:ot$iJffllSiil.. 
[ 0 0 3 1 ] r-^iS»i)f^tcoi^-Cll3c07o 

«i. T-:J'^e#l§tL|.3tSf\x>f x^' 1 OiOliSSiro 

■y r H 7^ U - H f ^ 7 r ^ 7 ^ h 81) i:> 

9f<r>T'-9i±^f^X9 1 0*^<i>IS;V|±J-rtit 
tc, Lfz^-if 7 t 'J 2 9»ClB1i 

^^x XT -yr ST 2><mts. mui. imyuy^r 

K^-7^ TB 1~B 1 3j \,Zr-9mithi§s-^. 04 

Aic^-rJ;-pt^5e©»T'f7;' 1 o*>'^';-K^T'f 7 

S3 J (Df-9i:m.^^tX. mABt,Z^-ti:o\iZf<'-7 
7r^t'J2 9{:ieif$-a-|.. 
[0032] J^T7rST2T-ii. mACiZm-tXo 



r77*ST3t3itf. Xr yrST3t'{i. >'<-y7r^ 
* y 2 9 tS!^ai$it^v:r-^'*»4.SS3Kia^x -f 

1 Ofclfi^^Sr-^'SrSIRLT. A;^ 3 5 ^tfrLT^ 
if%tt^^y4 0(-3hr— ri>. ^rfc, 3tT^7.i?^l 

2 0(c3fcK^T'fX:7 1 0*^^«§fX!ti# Wi. 3^11 
^r>f:^:5' 1 OcoSF PV-ytfe^$iiTi'^ST'f x 

4 0(C|eit$1i-.g>. 

[0033] @5(i^»%tt;<tU4 0cora^r_i,3 
-:>/ir-^$-7t^T'f 1 Qf,ztmthmz{t, c: 

mizt ¥X'^ ixoiz. 2 -:>cof-mm.m O 

a, AOh^mmiiCOtth. 
[0034] tfz. f-m^m4 0 a , 4 0 bli, 

7 1 0(CS#iA^il^r-^&ie'tit-|.7ti6(OT-:5'gp 
4 0a-l. 4 0b-li;. Z<r>r-i^mm$ilX\^fc^ 
rn^f^x^ 1 0±<OfiiM5:W»TOfc-r.S.«|g. CTi. 
T-^<7)5fe|lot&g7D -X T K t i&arn y 7 

mm<DmLmmhtz)^<nm.mm>4 0a.-2, 4o 

[0 03 5] $4>{c, y4 0tc(i, r-^' 

iB'li^I«4 0 a , 4 0b tcieit^iXTtiT-^ A^'t'(7)J: 3 

S'JT'§ & J: a , 7-' -f ;^ 7 SW^^^iM^M I D $:iS1i 

•ri>f aii«4 0 c imih, =5rfc. «JM«tt44 o c 

Wf&it^ t 'J 4 o^c^T-^'S#)i^4'tci;^)<7) 
mm}tif^tx. ^^■^^j:r-'?mm^fix\^tz. 

t mmx' ^hXo^ztimntz t - 7 if^^x-h h c 

i: Sr^-f 7 77^*x6ttS:MItl.i^v:i6c0^x -y 7T- 
[0036] d^T', (5iR<fll4C(C^-rf'-7S:7fciS 

^7.7 1 o(cie^*-rs*i-^\ iiifi7D y 77 FU- 7. 

reOj , '"B14J. TB 1 5 J c7)r-7 fd Oj . 

rdl4j. Tdl 5j *i3l£Ba^T^>^71 0*^<?Sl;^ 
]^^tiXM^m^Thttih. Zcofzib. m4EI,Z7jktX 
0 im^m^4 0 a-2tC(if|Pi7"o -y 7 T F 1^7 

r B 0 J A^-i 1 iia/o y 7:J)-<7)-f-7*'ie'li$ii-C ^^ 
t*i^;?tlT. T-:^U4 0 a-l{C|&a7o •y7r 
r B 0 J cOt-7 r d 0 j A^ieii^^x^ . tfz, 
&m.^mU4 0 b-2tciif&Ii7D-y7r Kb7s r B 1 
4 J *^(^ r 2 J f|il7'a-y7^Vjr-7A^IS1S$:*XTV^ 
l.c:i:*%$itt, r-:J'g|54 0 b-l{Cifta7'D.y7T 
KU;^'"B14j. re 1 5j c7)x-7 I'd 1 4 J , 

r d 1 5 J ^^iBii^iii. . tfz, 'emmm4 o c ui. 
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[0 0 37] X7--yrST4X'ii. ayh-i-rJ-gS*^ 
TV^ST-:?c7)g«*iimT>f^i5' 1 Olc^l^aiixS 

VUX rBl~B 13jff)T-^ Te l-e 1 3j t, 

YUX^^Oi. rB14j , reiSjcOr-^rd 
Oj. '■cil4j. TdlSj ti-^hmkT-i'if^^^ 
tiX. ;«OiS»T-^Ji:!Bja-fe^^ rpsoj - rps 
3 J izmi^til. 

[ 0 0 3 8 J At •yrST4 X\ T-^cr,mitfijEL< 
LJt t # {CtiXr -y r S T 5 T'^»^^ ^ y tie 

'tt$ilTt-'l>T-^'IB1ifflJS4 0a. 4 0b(JDT-^'fc 

-ri. . 5rfc, ^^f^;*** 4 0051= S^iS4 0 c 

^tLxii. mnmmr'a-yi^TvuxtLxmE 

[00401 ^TAXmm 2 O^OD^A^ffga^itl. 

S'Jt.S. CC:T'T-^**EL<ieiS$ix-CV>|>i:#(c{i 
Xx>y7'STl 2{33i;^, 3KJi^T-f 1 0*<^«f$ 

fix\^hti^i}-mmth. zzx\ ±m%rf^x^\ 

Oi)mm^flX\^htti,Z\,i. Xf -yTSTl 3tC)t 
I ^'z:m^}h^. ^JfUtt;^ ^ 'J 4 0t7)tll^i«{cfeii 

^ixx\^i>mmmt~fxt^ *'S*>^ f ijsyt i. « c ^ 

t\ iSSiJffllfiA^-ISC^I. b # (CjiXx 'y r S T 1 4 tjl 
^»llttP<^ 'J 4 0<5DfiaffllgSK4 0 a-2, 4 0b 

±<^)ea{C, r- :?i54 0 a-l . 4 0 b-HCiE1t$ixT 
V^Sf'-^S:ie#*LTXf- y7"STl 5(C3itf. 

[ 0 0 4 1 : xf yrsT 1 Ax\ T-9mim^^L 

< Lt: t # t (i7.T -y T S T 1 5 X'T^»^itj< ^ U 
{Cid1i$^iTlr^l>T-:^'iB'tSMJ|!s4 0a, 4 0bc7)T- 

[00421 tfz. 7fcT'fX7gg2 0^coa^|*Wit 

^titzt^iz, it^T 4 x9^^m.2oti-h±m.%r ^ x^ 



X^'10*<^$^^•CV^^V^tl^, *4V%{i3tT^X:? 
^B2 0'\c7)m^)c7)tt|&*<<fiJ:$ixT*><^tSilfi)f^A^ 
t^^iXhtX'(r>mWi^<,Z. %m^T^X9ifi}^^th 
tltz^^Z\i^ XT-y7'STl 2$)l>(,^liXr>y7*ST 

1 3*>f>Xf -yrSTl 6{Cjtt^. 

[0043] Xf-yTSTl eX'ti. ^»lltt^^'J4 

o{cieii$iiTv^i.T-^*^'?t^f 'fX:^' 1 otcieii 

Tt§. Xry7*STl If, ^»^ttx<^iJ4 

0 tcT- 9 mm^tix \'^tJ:\,^t% . hh^i ^mm^ix 

[0044] L<ryi. 0 ±J&<^'m.<^mm^zX.ix\i. 

T-nmwi^i}<^m^ixx u- f -r 7 r ^ 
?^tTv%^<?)T\ m.U'f^ x:^fi-i^~mmzmt:^ti 
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